REMARKS 

In view of the above amendments and the following remarks, reconsideration of the 
objections and rejections set forth in the Office Action of January 8, 2008 is respectfully 
requested. 

In order to make necessary editorial corrections, the entire specification and abstract have 
been reviewed and revised. As the revisions are quite extensive, the amendments to the 
specification and abstract have been incorporated into the attached substitute specification and 
abstract. For the Examiner's benefit, a marked-up copy of the specification indicating the 
changes made thereto is also enclosed. No new matter has been added by the revisions. Entry of 
the substitute specification is thus respectfully requested. 

The Examiner objected to original claims 2 and 3 due to various informalities, and 
rejected original claims 6 and 7 under 35 USC § 1 12 due to formalities. However, all of the 
original claims have now been cancelled and replaced with new claims 13-31. The new claims 
have been drafted to address all of the specific informalities cited by the Examiner, and so as to 
comply with all of the requirements of 35 USC § 1 12. Consequently, it is respectfully submitted 
that the Examiner's objections and formal rejections under section 1 12 are not applicable to the 
new claims. 

The Examiner rejected original claims 1-10 based on the prior art. However, in view of 
the Preliminary Amendment filed September 27, 2006, the original application included claims 
1-12, and claims 1 1 and 12 were not rejected (or even treated by the Examiner). The Examiner is 
requested to note that original dependent claims 1 1 and 12 correspond to new dependent claims 
15 and 16, respectively. Because the Examiner did not reject original claims 1 1 and 12, it is the 
Applicants understanding that new dependent claims 15 and 16 are allowable. 

As noted above, the Examiner rejected some of the original claims in view of the prior 
art. In particular, the Examiner rejected claims 1-10 as being anticipated by the Miyazaki 
reference (USP 6,240,098). However, as also noted above, the original claims have been 
cancelled and replaced with new claims 13-31, including new independent claims 13, 20, 25, and 



28. For the reasons discussed below, it is respectfully submitted that the new claims are clearly 
patentable over the prior art of record. 

As discussed in paragraphs [0003] and [0004] of the original specification, conventional 
wiper systems are known in which a position and a moving speed of a wiper arm can be 
controlled by detecting a motor rotation pulse corresponding to a motor rotation. The Miyazaki 
reference applied by the Examiner teaches such a conventional control system. However, as 
explained in paragraph [0005] of the original specification, these types of conventional systems 
encounter problems if the motor pulses (used to generate a relative position signal of the wiper 
arm) cannot be output due to, for example, some type of malfunction. The present invention has 
been developed in order to address this problem. 

New independent claims 13 is directed to a wiper control method which comprises 
controlling driving of a motor according to an absolute position signal and a relative position 
signal, in which the absolute position signal is output when the wiper arm is located at a 
predetermined position, and the relative position signal is output as a function of the rotation of 
the motor. Furthermore, the method comprises reversing a direction of the rotation of the motor 
according to the absolute position signal without using the relative position signal when the 
relative position signal becomes abnormal (see paragraph [0019] on page 8, line 22 through page 
9, line 4; paragraph [0039] on page 18, lines 1 1-24; and paragraph [0042] on page 19, line 20 
through page 20, line 5 of the original specification). As a result of this method, a wiper arm can 
be continuously reciprocated so as to maintain visibility for a driver even if the relative position 
signal becomes abnormal due, for example, to a malfunction in outputting the motor pulses. 

As noted above, the Miyazaki reference is simply directed to convention process of 
controlling wiper arms based on pulse signals corresponding to a rotation of a motor for rotating 
the wiper arm. In the outstanding Office Action, the Examiner asserted that the Miyazaki 
reference teaches reversing a rotation of the motor according to an absolute position signal when 
the relative position signal becomes abnormal, and referred to column 5, lines 64-65, and column 
6, lines 10-12 of the Miyazaki reference. However, the portions of the Miyazaki reference cited 
by the Examiner do not even suggest an abnormal relative position signal. Instead, these 



portions of the Miyazaki reference simply teach the normal operation of such a conventional 
wiper arm control system, in which the motor pulses are counted to determine when the direction 
of rotation of the motor should be reversed. The Miyazaki reference does not teach a situation in 
which a relative position signal becomes abnormal or otherwise unavailable. In other words, the 
relative position signal of the Miyazaki reference is always used to determine when the rotation 
of the motor should be reversed. Therefore, the Miyazaki reference also clearly does not teach or 
suggest reversing a direction of rotation of a motor according to an absolute position signal 
without using the relative position signal when the relative position signal becomes abnormal. 
As a result, it is respectfully submitted that the Miyazaki reference clearly does not anticipate or 
even render obvious new independent claim 13. 

New independent claims 20 and 28 are both directed to a wiper control method for again 
maintaining control of a motor when the relative position signal becomes abnormal. In 
particular, both independent claim 20 and independent claim 28 recite mechanically restricting 
movement of the wiper arm at an upper operation limiting position beyond the upper turning 
point and at a lower operation limiting position beyond the lower turning point (see paragraph 
[0047] spanning page 21, line 27 through page 22, line 8 of the original specification). 

On page 4 of the Office Action, the Examiner asserted that the Miyazaki reference 
teaches a means for mechanically restricting an operation of a wiper arm, and referred to column 
6, lines 21-47 of the Miyazaki reference. This portion of the Miyazaki reference, however, 
simply teaches that a control signal is generated when the wiper arm is near a restricted area, and 
the control signal is used to reverse direction of the wiper arm. In other words, the Miyazaki 
reference, at best, teaches electronically restricting movement of a wiper arm. The Miyazaki 
reference does not , however, teach or even suggest a step of mechanically restricting movement 
of the wiper arm at any position. 

In addition to the above distinction, each of independent claims 20 and 28 recite further 
distinguishing features. In particular, independent claim 20 further recites reversing a direction 
of rotation of the motor when movement of the wiper arm is restricted by the restriction 
mechanism, and the Miyazaki reference also does not teach this feature. New independent claim 
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28 recites reversing the direction of rotation of the motor when both the absolute position signal 
and the relative position signal become abnormal. As noted above, the Miyazaki reference does 
not even discuss an abnormal relative position signal, and also does not discuss an abnormal 
absolute position signal. Accordingly, it is respectfully submitted that the Miyazaki reference 
does not anticipate or even render obvious new independent claims 20 or 28. 

New independent claim 25 is directed to a wiper control method comprising driving a 
motor at a constant rate and reversing a direction of rotation of the motor at predetermined time 
intervals when the relative position signal becomes abnormal. Again, as noted above, the 
Miyazaki reference does not even contemplate an abnormal relative position signal Therefore, 
it is submitted that the Miyazaki reference also clearly does not teach or suggest reversing a 
direction of rotation of the motor at predetermined time intervals when the relative position 
signal becomes abnormal. 

As explained above, the Miyazaki reference simply teaches a method of controlling a 
wiper arm using a relative position signal generated based on a motor pulse. However, the 
Miyazaki reference does not teach or even suggest any methods for controlling a wiper arm when 
the relative position signal becomes abnormal. Consequently, it is respectfully submitted that 
new independent claims 13, 20, 25, and 28, as well as the claims that depend therefrom, are 
clearly patentable over the prior art of record. 



In view of the above amendments and remarks, it is submitted that the present application 
is now in condition for allowance. However, if the Examiner should have any comments or 
suggestions to help speed the prosecution of this application, the Examiner is requested to 
contact the Applicant's undersigned representative. 



WDH/akl 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
May 8, 2008 



Respectfully submitted, 




W. DoiHglas Hahm 
Registration No. 44,142 
Attorney for Applicants 
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- i - Version with Marking s to 

Show Changes Made 

DESCRIPTION 
WIPER CONTROL METHOD 

Technical Field 

[0001] 

The present invention relates to a method of controlling a 
wiper of a vehicle such as an automobile. More particularly, this 
invention relates to a method of controlling a wiper driven by a 
motor that is adapted to be driven to rotate both forwardly and 
reversely. 

Background Art 

[0002] 

In the trend of reducing the space necessary for installing 
a wiper of a vehicle such as an automobile in recent years, systems 
for driving a wiper arm by means of a motor that is adapted to be 
driven to rotate both forwardly and reversely have been put to 
practical use in order to reduce the operating area of the link 
device arranged between the motor and the wiper arm to less than 
a half of the conventional operating area . With such a wiper system, 
it is necessary to switch the sense of rotation of the motor when 
the wiper arm gets to a turning point where the upwardly moving 
wiper arm is made to move downwardly or vice versa. Then, it is 
necessary to detect the position and the moving speed of the wiper 
arm in order to properly control the motor. 
[0003] 

For example, in the system described in Patent Document 1, 
the position and the moving speed of wiper arm are detected by means 
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of a motor rotation pulse that is generated by and interlocked with 
the rotation of the motor. In the system described in Patent 
Document 1, a motor rotation pulse is formed by a 
multi-pole-magnetized magnet fitted to the rotary shaft of the motor 
5 and a magnetic sensor such as a Hall IC arranged vis-a-vis the magnet . 
As the motor is driven to operate, the multi-pole-magnetized magnet 
rotates with the rotary shaft of the motor and the polarity of the 
magnetic pole located vis-a-vis the magnetic sensor changes 
accordingly. A pulse signal is output from the magnetic sensor each 
10 time when the polarity changes and the output signal is input to 
a control unit so as to be used as motor rotation pulse. 
[0004] 

The position of the wiper arm is detected by mcano of 
addi t i ona addi ng and oubtractiono of numbcro subtracting the number 

15 of pulses. However, since there is a risk of pulse shift when 
relying only on motor rotation pulses, an absolute position 
detecting sensor is added to the system and the pulse count is 
corrected by the output signal of the sensor. For example, a 
position detecting sensor is arranged near a turning point of the 

2 0 wiper arm and the pulse count is reset to a predetermined value 
when the output signal of the sensor is obtained in order to 
recognize the position of the wiper arm by the number of pulses 
counted from the absolute position. On the other hand, the moving 
speed of the wiper arm is determined from the cycle period of the 

25 motor rotation pulse. The cycle period of the motor rotation pulse 
and the moving speed of the wiper arm are correlated with each other 
so that the moving speed of the wiper arm is determined on the basis 
of the detected cycle period and the correlation that is determined 
in advance . 
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Patent Document 1: Jpn. Pat. Appln. Laid-Open Publication No. 
11-301409 

5 Disclosure of the Invention 

Problems to bo S olved by th e Inv e ntion 

[0005] 

However, with a wiper system as described above, the control 
unit can no longer obtain the normal pulse when the sensor that 

10 outputs the motor rotation pulse and/or any of the peripheral 
circuits thereof goes wrong and/or noise enters the pulse. Then, 
it is no longer possible to computationally determine the position 
and the moving speed of the wiper arm on the basis of the motor 
rotation pulse and hence to operate the wiper arm normally so that 

15 the operation of the wiper needs to be stopped. If the absolute 
position detecting sensor fails but the sensor that outputs the 
motor rotation pulse operates normally, it is possible to control 
the wiper to a certain extent, although the turning point may be 
shifted to a slight extent. However, if the sensor for detecting 

20 the motor rotation pulse fails and the wiper is driven to operate 
forcibly, there arises a risk of damaging the wiper arm, the link 
and/or the motor so that the wiper needs to be stopped inevitably. 
The wiper is required to operate, even if minimall y when it 
malfunctions , when it rains or snows in order to secure visibility 

25 for a driver if it goes out of order . Thus, there is a demand for 
measures for effectively dealing with a sensor of the type under 
consideration if it goes wrong. 
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SUMMARY OF THE INVENTION 
[0006] 

Thus, it is the object of the present invention to make the 
wiper keep on operating and secure visibility for the driver even 
5 when the motor rotation pulse sensor goco out of ordcr m alf unctions . 

Means for Solving the Problema 

[0007] 

In an aspect of the present invention, a wiper control method 
10 is provided for driving a motor to rotate forwardly and reversely 
so as to reciprocate a wiper arm for a wiping operation^ and for 
controlling the operation of the wiper arm according to an absolute 
position signal output when the wiper arm is located at a 
predetermined position and a relative position signal output as 
15 a function of the rotation of the motor , characterized in that thc ^ 
The wiper arm is driven for a wiping operation according to the 
output condition of the absolute position signal and that the output 
condition of the relative position signal^ and the sense of rotation 
of the motor is reversed according to the absolute position signal 
20 when the relative position signal becomes abnormal. 
[0008] 

Thus, according to the present invention, when the relative 
position signal becomes abnormal because it is not output or for 
some other reason and the absolute position signal is obtained, 
25 the sense of rotation of the motor is reversed according to the 
absolute position signal (i.e., without using the relative position 
signal) so that the wiper arm is reciprocated continuously for a 
wiping operation to secure visibility for a driver even when the 
relative position signal becomes abnormal. 
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[0009] 

In the wiper control method as defined above, it may be bo 
arranged so that an absolute position signal is output at a first 
reference position and at a second reference position arranged 
5 respectively near the upper turning point and near the lower turning 
point of the wiper arm and, when the relative position signal becomes 
abnormal, the sense of rotation of the motor is reversed according 
to the absolute position signal output at the first reference 
position and the absolute position signal output at the second 
10 reference position. 
[0010] 

In the wiper control method as defined above, it may be se 
arranged so that the sense of rotation is reversed when a 
predetermined time period has elapsed since the last acquisition 
15 of an absolute position signal or when an absolute position signal 
is acquired. 
[0011] 

In another aspect of the present invention, there is provided 
a wiper control method for driving a motor to rotate f orwardly and 

20 reversely so as to reciprocate a wiper arm between an upper turning 
point and a lower turning point for a wiping operation^ and 
controlling the operation of the wiper arm according to an absolute 
position signal output when the wiper arm is located at a 
predetermined position and a relative position signal output as 

25 a function of the rotation of the motor , characterized in that thc^ 
The wiper arm has a restriction means for mechanically restricting 
its operation at operation limiting positions arranged 
respectively beyond the upper turning pointy and beyond the lower 
turning point and the wiper arm is driven for a wiping operation 
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according to the output condition of the absolute position signal 
and that of the relative position signal and the sense of rotation 
of the motor is reversed when the relative position signal becomes 
abnormal and the wiper arm is restricted by the restriction means. 
5 [0012] 

Thus, according to the present invention, when the relative 
position signal becomes abnormal because it is not output or for 
some other reason, the sense of rotation of the motor is reversed 
when the wiper arm gets to one of the operation limiting positions 
10 where the operation of the wiper arm is mechanically restricted 
so that the wiper arm is reciprocated continuously for a wiping 
operation to secure visibility for the driver even when the relative 
position signal becomes abnormal. 
[0013] 

15 In the wiper control method as defined above, it may be -se 

arranged so that the sense of rotation of the motor arc is reversed 
when the wiper arm gets to one of the operation limiting positions 
and the motor falls into a locked condition locked (stopped) 
condition . Then, it may be -se-arranged so that the motor is j udgcd 

20 determined to be in a locked conditio n locked (stopped) condition 
when the flow rate of the electric current being supplied to the 
motor exceeds a predetermined level . 
[0014] 

In still another aspect of the present invention, there is 
25 provided a wiper control method for driving a motor to rotate 

f orwardly and reversely so as to reciprocate a wiper arm for a wiping 
operation^ and controlling the operation of the wiper arm according 
to an absolute position signal output when the wiper arm is located 
at a predetermined position and a relative position signal output 
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as a function of the rotation of the motor , characterized in that 
£-he. The wiper arm is driven for a wiping operation according to 
the output condition of the absolute position signal and that the 
output condition of the relative position signal^ and the motor 
5 is driven at a constant output and the sense of rotation of the 
motor is reversed ifir-at_every predetermined time period when the 
relative position signal becomes abnormal. 
[0015] 

Thus, according to the present invention, when the relative 
10 position signal becomes abnormal because it is not output or for 
some other reason, the motor is driven at a constant output and 
the sense of rotation of the motor is reversed 4* ^at every 
predetermined time period without using the relative position 
signal so that the wiper arm is reciprocated continuously for a 
15 wiping operation to secure visibility for the driver even when the 
relative position signal becomes abnormal. 
[0016] 

In still another aspect of the present invention, there is 
provided a wiper control method for driving a motor to rotate 

2 0 forwardly and reversely so as to reciprocate a wiper arm between 
an upper turning point and a lower turning point for a wiping 
operation^ and for controlling the operation of the wiper arm 
according to an absolute position signal output when the wiper arm 
is located at a predetermined position and a relative position 

25 signal is output as a function of the rotation of the motor-?— 

characterized in that the . The wiper arm is driven for a wiping 
operation according to the output condition of the absolute position 
signal^ and ^tofc ^the output condition of the relative position 
signal and the sense of rotation of the motor is reversed according 
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to the absolute position signal when the relative position signal 
becomes abnormal and operation limiting positions are arranged 
respectively beyond the upper turning point and beyond the lower 
turning point so as to mechanically restrict the operation of the 
5 wiper arm and the . The sense of rotation of the motor is reversed 
when the absolute position signal becomes abnormal in addition to 
the relative position signal and the wiper arm gets to one of the 
operation limiting positions. 
[0017] 

10 Thus, according to the present invention, the sense of 

rotation of the motor is reversed according to the absolute position 
signal when no relative position signal is output or the relative 
position signal becomes abnormal but an absolute position signal 
can be acquire d (i.e., rotation of the motor is reversed without 

15 using the relative position signal . However, if the absolute 
position signal becomes abnormal in addition to the relative 
position signal, the sense of rotation of the motor is reversed 
when the wiper arm gets to one of the operation limiting positions 
for mechanically restricting the operation of the wiper arm. With 

20 this arrangement, the wiper arm is reciprocated continuously for 
a wiping operation when not only the relative position signal but 
also the absolute position signal becomes abnormal to secure 
visibility for a driver more reliably. 
[0018] 

25 In the wiper control method as defined above, it may be se 

arranged so that the motor is driven at a constant output and the 
sense of rotation of the motor is reversed -ifl -at every predetermined 
time period when it is no longer possible to detect if the wiper 
arm gets to one of the operation limiting positions or not. 
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Effecto of tho Invention 

[0019] 

Thus, with a wiper control method of the present invention 
5 for driving a motor to rotate forwardly and reversely so as to 
reciprocate a wiper arm for a wiping operation and controlling the 
operation of the wiper arm according to an absolute position signal 
output when the wiper arm is located at a predetermined position 
and a relative position signal output as a function of the rotation 

10 of the motor, the sense of rotation of the motor is reversed 

according to the absolute position signal when the relative position 
signal becomes abnormal. Therefore, the wiper arm can be 
reciprocated continuously for a wiping operation to secure 
visibility for a driver even when the relative position signal 

15 becomes abnormal (i.e., without using the relative position 
signal) . 
[0020] 

With a wiper control method of the present invention for 
driving a motor to rotate forwardly and reversely so as to 

20 reciprocate a wiper arm between an upper turning point and a lower 
turning point for a wiping operation and for controlling the 
operation of the wiper arm according to an absolute position signal 
output when the wiper arm is located at a predetermined position 
and a relative position signal output as a function of the rotation 

25 of the motor, the sense of rotation of the motor is reversed when 
the relative position signal becomes abnormal and the wiper arm 
gets to one of the operation limiting positions where the operation 
of the wiper arm is mechanically restricted. Therefore, the wiper 
arm can be reciprocated continuously for a wiping operation to 
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secure visibility for the driver even when the relative position 

signal becomes abnormal. 

[0021] 

With a wiper control method of the present invention for 
5 driving a motor to rotate forwardly and reversely so as to 

reciprocate a wiper arm for a wiping operation and for controlling 
the operation of the wiper arm according to an absolute position 
signal output when the wiper arm is located at a predetermined 
position and a relative position signal output as a function of 

10 the rotation of the motor, the motor is driven at a constant output 
and the sense of rotation of the motor is reversed 4^b — at every 
predetermined time period when the relative position signal becomes 
abnormal. Therefore, the wiper arm can be reciprocated 
continuously for a wiping operation to secure visibility for the 

15 driver even when the relative position signal becomes abnormal. 
[0022] 

With a wiper control method of the present invention for 
driving a motor to rotate forwardly and reversely so as to 
reciprocate a wiper arm between an upper turning point and a lower 

2 0 turning point for a wiping operation and controlling the operation 
of the wiper arm according to an absolute position signal output 
when the wiper arm is located at a predetermined position and a 
relative position signal output as a function of the rotation of 
the motor, the sense of rotation of the motor is reversed according 

25 to the absolute position signal when the relative position signal 
becomes abnormal and it is also reversed when the absolute position 
signal becomes abnormal in addition to the relative position signal 
and the wiper arm gets to one of the operation limiting positions 
for mechanically restricting the operation of the wiper arm. 
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Therefore, the wiper arm can be reciprocated continuously for a 
wiping operation when not only the relative position signal but 
also the absolute position signal becomes abnormal to secure 
visibility for the driver more reliably. 

5 

Brief Description of the Drawings 

[0023] 

[FIG. 1] A schematic view of a motor unit comprising a motor 
to which Embodiment 1 of wiper control method according to the 
10 present invention is applicable. 

[FIG. 2] A schematic illustration of the relationship between 
the magnet and the Hall ICs and the output signal (relative position 
signal) of the Hall ICs. 

[FIG. 3] A schematic illustration of the operation range of the 
15 wiper arm. 

[FIG. 4] A schematic illustration of the relationship between 
the Hall ICs and the ring magnet. 

[FIG. 5] A flowchart of the processing sequence of the control 
method of Embodiment 1 . 
20 [FIG. 6] A schematic illustration of the mode of controlling 
the motor when Steps S4 and S5 of the processing operation in FIG. 
5 are executed. 

[FIG. 7] A flowchart of the processing sequence of Embodiment 

2 of wiper control method according to the present invention. 

2 5 [FIG. 8] A schematic illustration of the mode of controlling 
the motor when Steps S14 and S15 of the processing operation in 
FIG. 7 are executed. 

[FIG. 9] A flowchart of the processing sequence of Embodiment 

3 of wiper control method according to the present invention. 
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[FIG. 10] A schematic illustration of the mode of controlling 
the motor when Steps S33 and S34 of the processing operation in 
FIG. 9 are executed. 

[FIG. 11] A flowchart of the processing sequence of Embodiment 
4 of wiper control method according to the present invention. 

Explanation of Reference Symbols 

[0024] 

1: motor unit 

2 : motor 

3 : gear box 

4 : rotary shaft 

5 : output shaft 

6 : yoke 

7 : armature core 

8 : commutator 

9 : permanent magnet 

10: brush 

11: case frame 

12 : worm 

13 : worm gear 

14: first gear 

15: second gear 

16: multi-pole-magnetized magnet 

17: Hall IC 

17A, 17B: Hall IC 

18 : ring magnet 

19: printed circuit board 

20: Hall IC 



- 13 - 

20A, 20B: Hall IC 

Boat Mode for Carrying Out D e tailed Description of the Invention 

[0025] 

5 Now, Embodiments of the present invention will be described 

in greater detail by referring to the accompanying drawings. 

Embodiment 1 
[0026] 

10 FIG. 1 is a schematic view of a motor unit comprising a motor 

to which Embodiment 1 of wiper control method according to the 
present invention is applicable. Referring to FIG. 1, the motor 
unit 1 is operated as a drive source for driving either of a pair 
of opposite type wiper arms (to be referred to simply as arms 

15 hereinafter) disposed respectively in front of the driver's seat 
and the passenger seat. The motor unit 1 is switched to turn in 
the opposite sense when the corresponding arm gets to the upper 
or lower turning point . 
[0027] 

20 The motor unit 1 comprises a motor 2 and a gear box 3. The 

number of revolutions per unit time of a rotary shaft 4 of the motor 
2 is reduced in the gear box 3 before the rotary motion of the rotary 
shaft 4 is output to an output shaft 5. The rotary shaft 4 is 
rotatably supported by a bottomed cylindrical yoke 6^ and an 

25 armature core 7-r-__(around which a coil is wound-r-)_and a commutator 

8 are fitted to the rotary shaft 4 . A plurality of permanent magnets 

9 are rigidly fitted to the inner surface of the yoke 6. A feeding 
brush 10 is slidably held in contact with the commutator 8. The 
rotary speed (the number of revolutions per unit time) of the motor 
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2 is controlled by the flow rate of the electric current supplied 

to the brush 10. 

[0028] 

The gear box 3 has a case frame 11 that is fitted to the edge 
5 of the open end of the yoke 6 . The front end of the rotary shaft 

4 projects out from the yoke 6 and is contained in the case frame 
11. A worm 12 is formed at the front end of the rotary shaft 4 and 
is engaged with a worm gear 13 rotatably supported by the case frame 
11. A first gear 14 that has a relatively small diameter is 

10 coaxial ly and integrally arranged on the worm gear 13 . The first 
gear 14 is engaged with a second gear 15 that has a relatively large 
diameter. The output shaft 5 that is rotatably supported by the 
case frame 11 is integrally fitted to the second gear 15. Although 
not shown, another worm is formed on the rotary shaft 4 so as to 

15 be located adjacent to the worm 12 with winding directed opposite 
relative to that of the worm 12 and adapted to transmit its power 
to the second gear 15 by means of a reduction member similar to 
that of the worm gear 13 and that of the first gear 14. 
[0029] 

2 0 The drive power of the motor 2 is output to the output shaft 

5 in a reduced velocity condition by way of the worm 12, the worm 
gear 13, the first gear 14 and the second gear 15. The A link 
mechanism (not shown) of a wiper is connected to the output shaft 
5. As the motor 2 is operated, the link mcmbcr m echanism , which is 

25 interlocked with other link mcmbera m echanisms , is driven by way 
of the output shaft 5 to^ by^ in turn, operate the wiper arm. 
[0030] 

A multi -pole-magnetized magnet 16 (to be referred to simply 
as magnet 16 hereinafter) is fitted to the rotary shaft 4. On the 
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other hand, Hall ICs 17 (second sensors) are arranged vis-a-vis 
the outer periphery of the magnet 16 in the case frame 11. FIG. 
2 is a schematic illustration of the relationship between the magnet 
16 and the Hall ICs 17 and the output signal (motor pulse) of the 
5 Hall IC 17. 
[0031] 

Referring to FIG. 2, two Hall ICs 17 (17A, 17B) are arranged 
at respective positions that form an angle of 90° relative to the 
center of the rotary shaft 4. The magnet 16 of the motor 2 is 

10 magnetized to show six poles so that a pulse output for six periods 
is obtained from each of the Hall ICs 17 when the rotary shaft 4 
makes a full turn. Pulse signals having respective phases that are 
differentiated by 1/4 periods as shown at the right side in FIG. 
2 are output from the Hall ICs 17A, 17B. Therefore, it is possible 

15 to find out the sense of rotation of the rotary shaft 4 by detecting 
the timing of appearance of each of the pulses from the Hall ICs 
17A, 17B and hence possible to find out if the wiper is on the way 
e^— moving forward or moving backward. 
[0032] 

2 0 It is possible to detect the rotary speed of the rotary shaft 

4 from the period of the pulse output of either of the Hall ICs 
17A, 17B. The number of revolutions per unit time of the rotary 
shaft 4 and the moving speed of the arm show a correlation that 
is based on the reduction ratio and the link operation ratio so 

25 that it is also possible to computationally determine the moving 
speed of the arm from the number of revolutions per unit time of 
the rotary shaft 4 . 
[0033] 

A ring magnet 18 for detecting the absolute position of the 
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arm is fitted to the bottom surface of the second gear 15 . A printed 
circuit board 19 is fitted to the frame case 11^ and two Hall ICs 
20 (20A, 20B) are arranged vis-a-vis the ring magnet 18 on the 
printed circuit board 19. As pointed out above, a crank arm is 
5 fitted to the second gear 15, which second gear 15 is adapted to 
rotate by about 180° to reciprocate the arm. As the second gear 
15 rotates and the arm gets to a predefined reference position, 
the Hall ICs 20 are located vis-a-vis a magnetic pole (e.g., N pole) 
of the ring magnet 18, when an absolute position signal is output 
10 to indicate the current position of the arm. 
[0034] 

The arm is driven to swing between the upper turning point 
and the lower turning point to remove the rain drops or the snow 
flakes adhering to the windshield of a vehicle by the motor unit 

15 1 having the above described configuration. FIG. 3 is a schematic 
illustration of the operation range of the wiper arm. During the 
wiping operation, the arm reciprocates in the wiping range between 
the upper turning point and the lower turning point indicated by 
solid lines in FIG. 3. When the wiper is at rest, the arm is moved 

20 to a storage position located below the lower turning point of the 
arm and stored in a storage section. The storage section is arranged 
in the inside of the bonnet of the vehicle (not shown) . 
[0035] 

An upper limit position (first operation limiting position) 
25 and a lower limit position (second operation limiting position) 
are provided for the arm respectively outside the upper and lower 
turning points. The upper and lower limit positions are defined 
by mechanical restriction means arranged in the motor unit 1. For 
example, a pin (not shown) may be arranged to project in the case 
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frame 11 and a groove (not shown) may be arranged in the second 
gear 15 to contain the pin. The groove is cut to an extent that 
corresponds to the angle between the upper limit position and the 
lower limit position so that the pin moves in the groove in response 
5 to the rotary motion of the second gear 15. As the pin comes to 
either of the opposite ends of the groove, its movement is restricted 
to define the upper limit position or the lower limit position, 
whichever appropriate, of the arm. 
[0036] 

10 Two reference positions are arranged inside^ respectively^ 

near the upper and lower turning points. An absolute position 
signal is output at either of the two reference positions from the 
Hall IC 20A or 20B, whichever appropriate. The first reference 
position is located near the upper turning point, while the second 

15 reference position is located near the lower turning point. FIG. 
4 is a schematic illustration of the relationship between the Hall 
ICs 20 and the ring magnet 18. Referring to FIG. 4, the ring magnet 
18 has two poles. As the arm gets to either of the reference 
positions, the polarity of the ring magnet 18 located vis-a-vis 

20 the Hall IC 20A or 20B changes (N -> S) and an absolute position 
signal is output from the Hall IC 20A or 20B, whichever appropriate. 
The position of the arm is then detected by means of the absolute 
position signal and the pulse signals (relative position signal) 
from the Hall ICs 17. 

25 [0037] 

The output signal of the Hall IC 2 OA or 2 0B is used as an 
absolute position signal indicating the absolute position of the 
arm. In other words, when an absolute position signal is acquired, 
the arm is judged to be passing either of the reference positions 
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illustrated in FIG. 3. On the other hand, the motor pulses from 
the Hall ICs 17 are used as a relative position signal. The motor 
pulses are output in proportion to the rotary angle of the rotary- 
shaft 4 and the pulse count (cumulative value) corresponds to the 
5 rotary angle. Thus, it is possible to know the distance, or the 
angle, by which the arm has moved from one of the reference pooition 
positions by counting the motor pulses after the last acquisition 
of an absolute position signal. 
[0038] 

10 The motor pulse count may go wrong while the arm is being 

operated because of a wiping failure or some other reason. In view 
of this possible problem, the system is designed to reset the motor 
pulse count when an absolute position signal is acquired. The 
reference positions are predefined positions and the pulse count 

15 is set to a predefined reference value at each of the reference 
positions. Then, the pulse count is reset to that value each time 
when an absolute position signal is acquired. With this 
arrangement, the pulse count is constantly corrected to the 
reference value at the reference positions and hence it is possible 

20 to prevent any dispersion of the controlled position of the arm 
from taking place due to a wrong pulse count. 
[0039] 

On the other hand, when the motor pulses (and, thus, the 
relative position signal) becomes become abnormal , such as , no motor 
2 5 pulse is output because of a failure at either or both of the Hall 
ICs 17 and/or any of the peripheral circuits^ or normal motor pulses 
cannot be obtained due to noise or for some other reason, it is 
no longer possible to detect the arm position by means of the pulse 
count. Under such circumstances, the motor has to be stopped to 
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prevent the system from being damaged with any of the conventional 
control methods. To the contrary, with a motor control method 
according to the present invention, when the motor pulses ge— 
wrong m al function but absolute position signals can be normally 
5 acquired from the Hall ICs 20A, 20B, it is possible to continue 
the operation of the arm by using the acquired absolute position 
s i gna 1 s (i.e., without using the relative position signal) . 
[0040] 

FIG. 5 is a flowchart of the processing sequence of the control 
10 method of Embodiment 1. Referring to FIG. 5, Step SI is an ordinary 
control step. In Step SI, the arm position is detected by means 
of an absolute position signal and motor pulses and the motor is 
controlled for rotating to rotate forwardly and reversely so as to 
drive the wiper blade to reciprocate for a wiping operation. While 
15 an ordinary control step is being executed, the presence or absence 
of an input motor pulse (relative position signal) is monitored in 
Step S2 and the ordinary control processing operation is continued 
if there is an input motor pulse (SI) . If, on the other hand, there 
is not any input motor pulse, the processing operation proceeds 
20 to Step S3 for an abnormality process. 
[0041] 

In Step S3, firstly, it ia chocJccd if a determination is made 
as to whether there is an input absolute position signal or not. 
If there is not any input absolute position signal, not only the 
25 Hall IC 17 but also the Hall IC 20 may have failed. Therefore, the 
operation proceeds to Step S7, where the motor 2 is stopped to go 
out of the routine. If, on the other hand, it is found in Step S3 
that there is an input absolute position signal, the processing 
operation proceeds to Step S4 to acquire the absolute position 
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signal. After acquiring the absolute position signal, the 
processing operation proceeds to Step S5 , where the motor 2 is driven 
to turn reversely. 
[0042] 

5 FIG. 6 is a schematic illustration of the mode of controlling 

the motor when Steps S4 and S5 of the processing operation are 
executed. As shown in FIG. 3, the reference positions where an 
absolute position signal is output are located slightly inside the 
upper and lower turning points. Therefore, the motor 2 is driven 

10 to turn reversely (in the opposite direction) when predetermined 
delay time t has elapsed since the acquisition of the absolute 
position signal. Thus, as a result, no motor pulse is obtained but 
the arm is made to reverse its moving direction substantially at 
the upper and lower turning points so that it is possible to continue 

15 the wiping operation without damaging the wiper (and without the 
relative position signal corresponding to the motor pulse) . In 
other words, if the system of the Hall IC 17 fails, the wiping 
operation of the wiper is continued to secure visibility for the 
driver. Additionally, since the mode of wiper operation is not that 

20 of normal operation, the driver can be notified of the failure of 
the wiper. 
[0043] 

While the wiper is driven to continue its operation in this 
control mode, this mode is an emergency control mode so that it 
25 is not desirable that the wiper keeps on operating in this control 
mode for a long stretch of time. Therefore, in the control 
processing sequence of FIG. 5, the motor 2 is stopped to secure 
the wiper when Steps S4 and S5 of the processing operation have 
been repeated for a predetermined time period (e.g. , 10 minutes) . 
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More specifically, the duration of the processing operation at Steps 
S4 and S5 is checked in Step S6 and if it exceeds a predetermined 
time period, the processing operation proceeds to Step S7 to stop 
the motor 2. It may be so arranged that the driver is notified of 
5 the failure and that the wiper will stop its operation after 10 
minutes at the start of Step S4 . 
[0044] 

While the motor 2 is driven to turn reversely when a 
predetermined delay time t has elapsed in the above -de scribed 

10 control processing operation, it may alternatively be -se-arranged 
so that the motor 2 is driven to turn reversely at the time when 
an absolute position signal is acquired. With such an arrangement, 
the wiper blade turns its moving direction at positions located 
slightly -3rft -toward the inside of the upper and lower turning points^ 

15 but the visibility of the driver is not significantly affected 
because the reference positions are not far from the upper and lower 
turning points respectively. 

Embodiment 2 
20 [0045] 

Now, Embodiment 2 of wiper control method according to the 
present invention will be described below. FIG. 7 is a flowchart 
of the processing sequence of Embodiment 2 of wiper control method. 
As in Embodiment 1, the control method of this embodiment is also 
2 5 executed at the motor unit 1 of FIG. 1. In the description of this 
embodiment and the following embodiments, the members and the parts 
that are the same as or similar to those of Embodiment 1 will be 
denoted by the same reference symbols and will not be described 
any further. 
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[0046] 

In Embodiment 2, again, Step Sll is an ordinary wiper control 
step. In Step Sll, the arm position is detected by means of an 
absolute position signal and motor pulses (i.e., relative position 
5 signal) , and the motor is controlled for rotatin g to rotate f orwardly 
and reversely so as to drive the wiper blade to reciprocate for 
a wiping operation. As in Embodiment 1, while an ordinary control 
step is being executed, the presence or absence of an input motor 
pulse is monitored in Step S12 and the ordinary control processing 
10 operation is continued if there is an input motor pulse (Sll) . If , 
on the other hand, there is not any input motor pulse, the processing 
operation proceeds to Step S13 for an abnormality process. 
[0047] 

In Step S13, it io checked if a determination is made as to 
15 whether the locked conditio n locked (stopped) condition of the motor 
2 can be detected or not. If there is no input motor pulse, it is 
not possible for the control unit side to recognize the current 
position of the arm^ and the arm will eventually get to the upper 
limit position or the lower limit position where its movement is 
20 restricted by the restriction means . At this time, the motor 2 falls 
in a locked condition locked (stopped) condition and the flow of 
the electric current rapidly increases. Therefore, it is possible 
to detect the locked conditio n locked (stopped) condition of the 
motor 2 and find out that the arm has reached the upper or lower 
25 limit position by monitoring the flow rate of the electric current 
that is being supplied. 
[0048] 

Therefore, in Step S13, the motor 2 is driven to continue 
its operation for a predetermined time period that exceeds at least 
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the time required for a one way wiping operation of the arm to see 
if a locked conditio n locked (stopped) condition of the motor is 
detectable or not. If no locked condition locked (stopped) 
condition of the motor is detectable, the electric current sensor 
5 or the like may also have failed. Therefore, the processing 

operation proceeds to Step S17, where the motor 2 is stopped to 
go out of the routine. If, on the other hand, a locked 
condition locked (stopped) condition of the motor is detected in 
Step S13, the processing operation proceeds to Step S14, where the 
10 detection of the locked condition locked (stopped) condition of the 
motor is reconfirmed, and then to Step S15, where the sense of 
rotation of the motor 2 is reversed. 
[0049] 

FIG. 8 is a schematic illustration of the mode of controlling 
15 the motor when Steps S14 and S15 of the processing operation are 
executed . When a locked condition locked (stopped) condition of the 
motor is detected, the arm has already reached the upper or lower 
limit position. Therefore, in Step S15, the motor 2 is driven to 
turn reversely (in the opposite direction) immediately after the 
2 0 detection of the locked condition locked (stopped) condition as 
shown in FIG. 8. Thus, as a result, no motor pulse (or relative 
position signal) is obtained but the arm is made to reverse its 
moving direction substantially at the upper and lower turning points 
so that it is possible to continue the wiping operation without 
25 damaging the wiper. In other words, if the system of the Hall IC 
17 fails, the wiping operation of the wiper is continued to secure 
visibility for the driver. Additionally, the driver can be 
notified of the failure as a result of the processing operation. 
Furthermore, with the processing operation of FIG. 7, the motor 
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2 is stopped to secure the wiper when Steps S14 and S15 of the 
processing operation have been repeated for a predetermined time 
period (Steps S16, S17) . 

5 Embodiment 3 
[0050] 

Now, Embodiment 3 of wiper control method according to the 
present invention will be described below. FIG. 9 is a flowchart 
of the processing sequence of Embodiment 3 of wiper control method. 

10 In Embodiment 3, again, Step S31 is an ordinary wiper control step. 
In Step S31, the arm position is detected by means of an absolute 
position signal and motor pulses (i.e., a relative position signal) , 
and the motor is controlled for to rotating rotate forwardly and 
reversely so as to drive the wiper blade to reciprocate for a wiping 

15 operation. As in Embodiment 1, while an ordinary control step is 
being executed, the presence or absence of an input motor pulse 
(relative position signal) is monitored in Step S3 2^ and the 
ordinary control processing operation is continued if there is an 
input motor pulse (S31) . If , on the other hand, there is not any 

2 0 input motor pulse, the processing operation proceeds to Step S33 
for an abnormality process. 
[0051] 

In Step S33, the motor 2 is driven to turn forwardly (e.g., 
in the direction of moving from the lower turning point toward the 
25 upper turning point) at a constant duty for a predetermined time 
period regardless of the current sense of rotation and the current 
position. The predetermined time period is set slightly longer 
than the time required for a one way wiping operation of the arm 
when the motor is driven to operate as that constant duty. As the 
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motor 2 is driven in this way, the arm is driven to move to a position 
beyond the upper turning point as a result of Step S33 regardless 
of the current position of the arm. When- the arm fails somewhere 
on the way in the wiping region, the arm is moved to the upper limit 
5 position as a result of Step S33 . In other words, the arm is moved 
to a position between the upper turning point and the upper limit 
position as a result of Step S33. When the arm gets to the upper 
limit position, the motor 2 falls in a locked conditio n locked 

( stopped) condition but the locked condition locked (stopped) 
10 condition is cancelled in a short period of time so that the motor 
2 will be affected only little, if any. 

[0052] 

After the forward turning operation in Step S33, the 
processing operation proceeds to Step S34, where the motor 2 is 

15 driven to turn reversely (in the opposite direction of moving from 
the upper turning point toward the lower turning point to follow 
the above example) at a constant duty for a predetermined time period. 
Here again, the predetermined time period is set slightly longer 
than the time required for a one way wiping operation of the arm 

2 0 when the motor is driven to operate as that constant duty. As the 
motor 2 is driven in this way, the arm that was moved to a position 
between the upper turning point and the upper limit position in 
Step S33 is driven to a position located near the lower turning 
point . 

25 [0053] 

FIG. 10 is a schematic illustration of the mode of controlling 
the motor when Steps S33 and S34 of the processing operation are 
executed. As shown in FIG. 10, the motor 2 is driven to turn 
f orwardly and reversely at a constant duty for a predetermined time 
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period. Thuo , aoA s a result, no motor pulse is obtained but the 
arm is made to reverse its moving direction near the upper and lower 
turning points so that it is possible to continue the wiping 
operation without damaging the wiper. In other words, if the system 
5 of the Hall IC 17 fails, the wiping operation of the wiper is 
continued to secure visibility for the driver. Additionally, the 
driver can be notified of the failure as a result of the processing 
operation. Furthermore, with the processing operation of FIG. 9, 
the motor 2 is stopped to secure the wiper when Steps S3 3 and S34 
10 of the processing operation have been repeated for a predetermined 
time period (Steps S35, S36) . 

Embodiment 4 
[0054] 

15 Now, Embodiment 4 of wiper control method according to the 

present invention will be described below. FIG. 11 is a flowchart 
of the processing sequence of Embodiment 4 of wiper control method. 
The control method of Embodiment 4 is realized by integrally 
combining the control processing operations of Embodiments 1 

20 through 3 described above so as to be executed sequentially. Here 
again, Step S101 is an ordinary wiper control step. In Step S101, 
the arm position is detected by means of an absolute position signal 
and motor pulses (i.e. , a relative position signal) , and the motor 
is controlled for rotating to rotate forwardly and reversely so as 

25 to drive the wiper blade to reciprocate for a wiping operation. 
As in Embodiment 1, while an ordinary control step is being executed, 
the presence or absence of an input motor pulse is monitored in 
Step S102 and the ordinary control processing operation is continued 
if there is an input motor pulse (S101) . If , on the other hand, 



- 27 - 

there is not any input motor pulse, the processing operation 
proceeds to Step S103 for an abnormality process. 
[0055] 

In Step S103, firstly, it io checked if a determination is 
5 made as to whether there is an input absolute position signal or 
not. If it is found in Step S103 that there is an input absolute 
position signal, the processing operation proceeds to Step S104 
to acquire the absolute position signal . After acquiring the 
absolute position signal , the processing operation proceeds to Step 

10 S105, where the motor 2 is driven to turn reversely. As a result, 
as in Embodiment 1, no motor pulse is obtained but the arm is made 
to reverse its moving direction substantially at the upper and lower 
turning points. Then, the motor 2 is stopped to secure the safety 
of the system after repeating Steps S104, S105 for a predetermined 

15 time period (Step S106, S107) . 
[0056] 

If , on the other hand, there is not any input absolute position 
signal in Step S103 , the processing operation proceeds to Step S108 , 
where it is checked if determined whether the locked condition locked 

20 ( stopped) condition of the motor 2 can be detected or not. If the 
locked condition locked (stopped) condition of the motor is 
confirmed, the processing operation proceeds to Step S109, where 
the detection of the locked conditio n locked (stopped) condition 
of the motor is reconfirmed, and then to Step S110, where the sense 

25 of rotation of the motor 2 is reversed. Thuo, aoA s a result, the 
arm is made to reverse its moving direction at the upper and lower 
limit positions. In this case again, Steps S109, S110 are repeated 
for a predetermined time period before the motor 2 is stopped (Steps 
Sill, S107) . 
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[0057] 

If it is not possible to detect a locked conditio n locked 
( stopped) condition of the motor in Step S108, the processing 
operation proceeds to Step S112 . In Step S112 , the motor 2 is driven 
5 to turn f orwardly at a constant duty for a predetermined time period 
regardless of the current sense of rotation and the current position. 
Then, as a result, the arm is moved to a position close to either 
the upper turning point or the lower turning point . After the 
forward driving operation in Step S112, the processing operation 

10 proceeds to Step S113, where the motor 2 is driven to turn reversely 
at a constant duty for a predetermined time period. Thus, as a 
result, the arm that has been moved to a position close to one of 
the turning points in Step S112 is moved to a position close to 
the other turning point . Consequently, the arm reverses its moving 

15 direction at positions close to the upper and lower turning points. 
Then, Steps S112, S113 are repeated for a predetermined time period 
before the motor 2 is stopped (Steps S114, S107) . 
[0058] 

In this way, with the control process of FIG. 11, if no motor 
20 pulse is obtained^ it is firstly attempted to control the motor 
by using an absolute position signal and, if the attempt is not 
successful, it is then attempted to control the motor by detecting 
a locked conditio n locked (stopped) condition of the motor. If the 
attempt is not successful, the wiper is driven to operate 
25 continuously by forcibly driving the motor f orwardly and reversely. 
In these cases, the accuracy of position control of the arm falls 
in the order of absolute position signal - locked condition locked 
(stopped) condition of motor -> forcibly driving motor forwardly 
and reversely. In short, if the system of the Hall IC 17 fails to 
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make it no longer possible to obtain motor pulses with the control 
method of Embodiment 4, the feasibility of the abnormality process 
that shows a higher level of accuracy is judged determined so as 
to make the wiper continue its wiping operation in a condition closer 
5 to the normal operating condition in order to secure visibility 
for the driver. Additionally, the driver can be notified of the 
failure as a result of execution of the process. 
[0059] 

The present invention is not limited to the embodiment 

10 described above and, needless . Needless to say, the invention can 
be variously modified without deviating from the scope of the 
subject matter of the invention. 

For example, Steps S4, S5, Steps S14, S15, Steps S33, S34 
Steps S104, S105, Steps S109, S110, Steps S112, S113 are repeated 

15 for a predetermined time period before the motor is stopped in the 
above -described embodiments. However, it is not necessary to stop 
the motor after the elapse of a predetermined time period. 
Alternatively, it may be se-arranged that the abnormality process 
is continued until the driver turns off the wiper switch and/or 

2 0 the ignition switch. When the wiper switch or the like is turned 
off and turned on again subsequently, it ia checked once again if a 
determination is again made as to whether there is an input motor 
pulse or not (Step SI and so on) and any of the above -described 
processes will be executed. 

25 [0060] 

The control processes of Embodiments 1 through 3 are combined 
for use in the above -described control mode of Embodiment 4. 
However, the control processes of two of Embodiments 1 through 3 
may alternatively be combined for use in the above-described control 
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mode of Embodiment 4. For example, combinations of Embodiments 1 
and 2, Embodiments 1 and 3 and Embodiments 2 and 3 may possibly 
be used for Embodiment 4 . The sequence of execution of the control 
processes is not limited to 1 -» 2 -» 3, although the sequence of 
5 1-2-3 will be preferable from the viewpoint of accuracy of control . 
[0061] 

While the control method of the present invention is applied 
to a wiper having a storage position located below the lower turning 
point in the above description of the embodiments, the present 

10 invention is also applicable to wipers having no storage position. 
The control method of the present invention is applicable not only 
to wipers where the wiper arms at the driver' s seat and the passenger 
seat are driven individually by separate motors but also to wipers 
where the two wiper arms are driven to operate by a single motor 

15 and a single link mechanism. Additionally, the control method of 
the present invention is applicable not only to wipers where the 
wiper arms are driven in opposite directions for a wiping operation 
but also wipers where the wiper arms are driven in parallel for 
a wiping operation. 

20 [0062] 

While Hall ICs are used as a means for detecting the rotary 
condition and the rotary position of the motor in each of the above 
described embodiments, the detection means of the present invention 
is not limited to Hall ICs and sensors using infrared rays or MR 
25 sensors (magnetoresi stive effect element) may alternatively be 
used. 
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ABSTRACT 

[PROBLEMS] To cnaurc vioibility of the driver by continuing 

operation of a wiper even upon failure of a ocnoor for a motor 
5 rotation puloc. 

[MEANS FOR SOLVING PROBLEMS] A wiper arm is reciprocated for 
wiping by rotating a motor forward and reversely-7 — and the . The 
operation of the wiper arm is controlled according to an absolute 
position signal outputted when the wiper arm exists at a 

10 predetermined position and a motor pulse (relative position signal) 
outputted as the motor rotates. Input of the motor pulse is 
recognize d (S32) . When an abnormality occurs in the motor pulse, 
the motor is rotated forward for a predetermined time at a constant 
dut y (S33) . After a forward driving, the motor is rotated reversely 

15 for a predetermined time at a constant dut y (S34) . Consequently, 
the wiper arm continues reciprocal wiping operation even when a 
relative position signal is abnormal, thus ensuring visibility of 
the driver. Forward/ reverse operation is continued for a 
predetermined time, and then the motor is stopped — (S35 , S3 6 ) . 



